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(54) Push button switch 



(57) In a push button switch having a 
base plate ( 1 ) provided with at least 
one pair of fixed contact points (2) 
thereon and a flexible cover menriber 

(3) havinjg at least one dome-like 
portion (6) on the inner surface of 
yvhich is mounted a movable contact 

(4) , an outwardly extending annular 
rib (7) surrounds the movable contact 



member (4) on the outside of the 
cover member 13). For engagement by 
the push button whereby over travel 
occurs as the central web 5 deflects. 
The ratio of the radial distance "b" 
betvyeen the outer periphery of the 
movable contact member (4) and the 
inner periphery of the rib (7) to the 
height "a" of protrusion of the 
movable contact member is stated to 
be at least 1 .1 to provide a long 
service life. 
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Push button switch e«/itrhes and more particularly, to push button 

5 swKch is usually lonned b, ' pbtt h.*9 at l.s« one psj'."' 

SSw^il th-eon. Putins down Jhe W J^^^^ d<me^l« ratod portion 
■ "Sle member bonded » ^^'Tf^^SfJ^ S dST*. eleclHc draiH between ttom, 
:;^c.wl«..be fixed ««a«^n^^ 

causing a hard touch to the finger tip. . ^„ ^u. -bove mentioned touch in pushing of push 

"S recent years, it has been 'l^^';!^^^" '^^^^^^^ switching action per se. That is, push 

button switches along witii the pertormance a^^^ Sfer Sn to the pushing finger tlp when the 
button switches ""^er trial a«d.n^ed to g^^^ buffer a ^ ^^^^^^ 

5ome-iilceraisedportlonfacingth8fixedcontart^^^^^ 

extendkig rib around thecentre top fiat of the J^j^t-''^^ ^^^^^^ flat of the dome-Hice raised 

" Snt8cr,?emberwhichisbonded^^^^^^^ 

portion. Push button switches ^^^^.^'iT^^^y, from 14 mm to 25 mm. such as in cash 

30 --oTe-Stheprobiemsinsu^a^^^^^^^^ 
rn^rrnirrrd^r^c^ 

^rtlon of the switch cover member be^^^^^ c ^^^^^ ^,^^^5^ ^ , 35 

35 Outwardly protnided rib. This limitatton duraMrty ot^^^ p ^ ^^^^ ^^^^^^ ^ 

3^ ?herubbersheetoftheportionbemgsub,e^^^^ 

an overstroke. For example, the ^^^^^^f'^^ZT^^^ and no intensive investigations have 

cru:raSnt?b» 
rmS^frrpe^~Tet^ 

Dushing the top of the switch cover member. comprises a base plate made of an 

pustiing M ^^^^^ 3 h button swrt«^^^ h ^^^^ ^ ^^.^^^^ ^^^^^ 

electrSy insSating material: J '-^.^'-^^bte^ on the base plate and h^ing 

member comprising an electrically '"^^'^ting ruDoenr « ,3^^^ ^rm a hollow 

• S least one dome-like raised Pf2°" a" '>"twardly extending annular nb; 

space therebetween, the top of the dome-IJce rai^^^^^ ^^^^^ ^,3 bonded to 50 

50 and a movable contact '"«'"ber formed «JP an ^^^^^^ ^^.^^ member o project 

accompanying drawings !n which:— ^ j^^^^, switch of the invention. 

, '^'^'^S^'eTrp.ob.a.ed.J^P^^^^^^^^^ " 
ratio as the abscissa and the maximum ""T^^ °; fP^Tierent models of switch cover member. 

I,r,r4ra7urb=^^^^ — 
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pair of fixed contact points 2^, provided on the surface of the base plate 1 , a switch cover member 3 
made of an electrically Insulating rubber sheet and a moviable contact member 4 formed, preferably, of 
an electrically conductive rubber bonded to th^ inner surface of the centre top flat 5 of the dome-like 
raised portion 6 of the switch cover member 3. The movable contact member 4 is in the form of a 
5 downwardly extending stud having a hdght '*a" as is shown In Figure 1 . The switch cover member 3 is 5 
provided with an outwardly extending ring-like rib 7 around the centre top fiat 5 surrounding the 
movable contact member 4 and leaving a thin walled portion 8 between the movable contact member 4 
and the annular rib 7 having a radial width ''b'* as is indicated in Rgure 1 . |n other words, the distance 
from the outer periphery of the movable contact member 4 to the inner periphery of the annular rib 7 is 

10 given by "b". 10 
The switch cover member 3 is pu^ed down at the rib 7 by a key or switch top 9, so that the 
switch cover member 3 is deformed first at the side surface of the dome-like raised portion 6 until the 
lower surface of the movable contact mernber 6 until the lower surface of the movable contact member 
4 comes to contact with the fixed contact points 2,2, on the base plate 1 . During this stroke, the centre 

15 topflatSrerhainsflatandundeforrhed. 15 
When the key tojpr 9 is furthisr pushed down beyond this critical contact point the movable contact 
member 4 is no longer downwardly movable so that the rib 7 is depressed down relative to the movable 
contact member 4 until the tower surface of the rub 7 comes into contact with the surface of the base 
plate 1 , as Is shown in Rgure 2. As is readily understood from this figure, the thin walled portion 8 

20 between the movable contact member 4 and the rib 7 is in a stretched st^te In this ultimate state of 20 
overstroke* 

Release of the pushing force on' the key top 9 naturally restores the switch cover member 3 to its 
original undepressed state shown in figure 1 in which the thin walled portion 8 is consequently In an 
unstretched state. Thuis;, the tin vN^^lled portion 8 is subjected to thie repetition of stretching and 

25 contracting in each pushing operation. of tfie push button switch so th£|t the elastic fatigue in this portion 25 
8 is the limiting factor for the durability of tiie push button Witch. 

In a key board switch panel used in cash registers, electric typewriters, computers and the like, the 
distance of movement during operation and/or the load to cause the overstroke must be adjusted in 
certain ranges from the standpoint of working efficiency as well as the health of the pplerators. For 

30 example; key board switch panels are usually designed so that the working load on the key top before 30 
the critical contact is in the range from 40 to 1 50 g, the load of overstroke at the moment when the 
lower surface of the ring-wise rib Is near to contact with the base plate is in the range from .70 to 200 g 
and the distance of the byerstroke is in the range from 1 .0 to 2.5 mm. ' 

The above deisdribed desired conditions are largely determined by the form and material of the 

35 switcli cover mernber 3. For example, the hardness of the rubbery elastomer for the switch cover 35 
member 3 is preferably in the range frbni 30 to 70 by the JliS scale, though this is not limitative. 
Furthermore, the thickness of the thiri walled portion 8 should be in the range from 0.1 5 to 0.5O mm in 
order that the load for the overstrokeis in the above speciifi 

In carrying out extensive investigations for improving the touch of pushing as well as the durability 

40 of the push button switches of the above described type, it was found that the most determinative 40 
parameter for the above purpose is the ratio of the distance "b" from the outer periphery of the inwardly 
protruded movable contact member 4 to the inner periphery of the outwardly protruded rib 7 to the 
height of the protrusion 'V* of the movable contact member 4. 

Accordingly, a durability test of push button switches having varied values of the h/a ratio above 

45 mentioned was conducted to give the results set out in the table below/from which it is very apparent 45 
that the value of the b/a ratio of 1 :1 is critical in order that the push button switch has a durability in 
excess of 5,000,000 operations or more. The results are also plotted in Figure 3 from vvhich the sanie 
coriclusion can be reached that the value of the b/a ratio should be at least 1 :1 or, preferably, 1 2. 
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Results of Durabinty Test 
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Note i: ine oyiiiw , 

of svnthetlc rubbers may be used. 
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